The complex microbiota of the gastrointestinal tract is dominated by micro-organisms belonging to the phylum Firmicutes (Ley et al., 2008; Stanley et al., 2013) . Eeckhaut et al. (2011) investigated the diversity and phylogenetic relationships of butyrate-producing bacteria isolated from the chicken caecum and observed that butyrate producers belonging to Clostridium cluster XVI as determined by Collins et al. (1994) may play a more important role in the chicken gut than in the human colon. Members of Clostridium cluster XVI, or the family Erysipelotrichaceae, stain Gram-positive, with incoherent cell morphology, and include the generically misclassified Streptococcus pleomorphus, Eubacterium cylindroides and Eubacterium biforme (Collins et al., 1994) . The isolation of butyrate-producing bacteria from the caecal content of a 14-week old Isa Brown layer-type pullet yielded strains LMG 27428 T and LMG 27427 (Eeckhaut et al., 2011) . Based on their nearly fulllength 16S rRNA gene sequences, these strains appeared to be most closely related to the above-mentioned members of the family Erysipelotrichaceae. In the present study, we describe the morphological, biochemical and genotypic characterization of strains LMG 27428
T and LMG 27427 and their nearest phylogenetic neighbours and propose a novel classification for each of these taxa.
Strains LMG 27428
T and LMG 27427 were isolated from chicken caecal content and grown anaerobically for 48 h on solid M2GSC medium, pH 6, at 38 u C (Eeckhaut et al., 2011) . The colonies of both strains were white and 0.5-1.5 mm in diameter. The cell morphology was investigated using Gramstaining and scanning electron microscopy. Cells of both strains stained Gram-positive and were observed as coccusbacillus-shaped pairs measuring 1.1-1.2 mm and 0.9-1.0 mm for strains LMG 27428 T and LMG 27427, respectively ( Fig. 1 ). Spore formation was not detected.
DNA was extracted from strains LMG 27428
T and LMG 27427 using an alkaline lysis procedure. Universal bacterial primers fD1 and rD1 (Weisburg et al., 1991) and primers H279 and H280 (Goh et al., 1996) were used to amplify the 16S rRNA gene and part of the 60 kDa heat-shock protein gene (hsp60), respectively. After purification, the amplicons were sequenced by GATC Biotech (European Genome and Diagnostics Centre, Konstanz, Germany) using the same primers for hsp60 and primers pD, Gamma*, 3 and O* for the 16S rRNA gene (Coenye et al., 1999) . For the 16S rRNA gene sequence, the closest match to the deduced sequences was found using the EzTaxon-e server (Kim et al., 2012) , while, for the hsp60 gene sequence, an independent mapping against a reference cpn60 gene database was used (Hill et al., 2004) . The sequences were aligned with reference 16S rRNA gene sequences and hsp60 sequences using the MUSCLE program (Edgar, 2004a, b) . Phylogenetic trees were reconstructed using MEGA 6 software (Tamura et al., 2013) . Clustering was determined with the maximum-likelihood method based on the Tamura-Nei model (Tamura & Nei, 1993) and bootstrap values were calculated based on 100 replications (Figs 2 and 3 T and strain LMG 27427 was prepared according to Pitcher et al. (1989) and DNA-DNA hybridizations were performed as described by Ezaki et al. (1989) with an adapted hybridization temperature of 35 u C. The level of DNA-DNA hybridization between strain LMG 27427 and S. pleomorphus ATCC 29734
T was 83 % (the reciprocal hybridization values were 94 and 71 %), which demonstrated that they indeed represent the same species. The genomic DNA G+C content of strains LMG 27428 T and LMG 27427 was determined using a Waters Breeze HPLC system and an XBridge Shield RP18 column maintained at 37 uC (Mesbah & Whitman, 1989) . The genomic DNA G+C contents of strains LMG 27428 T and LMG 27427 were determined to be 40.4 and 38.8 mol%, respectively, which are similar to that of S. pleomorphus ATCC 29734 T (39.4 mol%; Barnes et al., 1977) .
Whole-cell fatty acid methyl ester compositions were determined for strains LMG 27428 T and LMG 27427 and S. pleomorphus ATCC 29734 T , E. cylindroides DSM 3983 T and E. biforme DSM 3989 T using an Agilent Technologies 6890N gas chromatograph. Fatty acid extraction and analysis of the fatty acid methyl esters were performed according to the recommendations of the Microbial Identification System, Sherlock version 3.10 (MIDI; Hewlett Packard). Fatty acids were extracted from cultures grown in M2GSC for 24 h at 38 u C under anaerobic conditions. The peaks of the profiles were identified using the TSBA50 identification library version 5.0 (MIDI; Hewlett Packard). The predominant fatty acid for strain LMG 27428 T was iso-C 19 : 1 (17.6 %), while for the closest phylogenetic neighbours it was C 16 : 0 (13.5-24.5 %) ( Table 1 ). Other fatty acids were present in lower percentages (above 1 %) for the five strains: C 12 : 0 (3.4-7.3 %), C 14 : 0 (4.4-9.0 %), C 18 : 0 (4.6-20.3 %), C 18 : 1 v9c (8.0-13.2 %) and C 18 : 1 v7c (2.6-6.8 %).
The fermentation patterns of the two novel strains and their closest phylogenetic neighbours were analysed using HPLC with UV detection (HPLC-UV; De Baere et al., 2013) . After 24 h of growth in M2GSC broth, strains LMG 27428 T and LMG 27427 and S. pleomorphus ATCC 29734 T produced 7.0-8.5 mM lactic acid, 2.4-3.5 mM butyric acid and 1.5-6.5 mM formic acid (Table 1 ). Strains LMG 27428 T and LMG 27427 consumed 2.8-3.7 mM acetic acid and 0.8-1.1 mM propionic acid. Both E. cylindroides DSM 3983
T and E. biforme DSM 3989 T produced acids in the range 0.3-4.0 mM except for lactic acid, the concentration of which was much higher for E. cylindroides DSM 3983 T (13.6 mM). Substrate utilization properties of strains LMG 27428 T and LMG 27427 were compared with those of their nearest phylogenetic neighbours using the API 20A, Rapid ID 32A and API ZYM systems (bioMérieux) according to the manufacturer's instructions except that the incubation was performed anaerobically for API ZYM. S. pleomorphus ATCC 29734
T exhibited enzymic activities for acid phosphatase and leucine, arginine, leucyl glycine, pyroglutamic 
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Faecalicoccus acidiformans LMG 27248 T (KJ512711) Fig. 3 . Phylogenetic tree based on hsp60 (heat-shock protein 60 kDa) gene sequences, reconstructed using the maximumlikelihood method based on the Tamura-Nei model, showing a comparison of two unknown and three reference strains of family Erysipelotrichaceae. The hsp60 gene sequences of the reference strains E. biforme DSM 3989
T and E. cylindroides DSM 3983 T were taken from the cpn60 database, while the genes of the two unknown strains and the reference strain S.
pleomorphus LMG 17756 T were sequenced in this study. Numbers at nodes indicate numbers of bootstrap resamplings, derived from 100 samples, supporting the internal branches. Accession numbers are included in parentheses. Bar, 0.05 substitutions per nucleotide position. The evolutionary analyses were conducted using MEGA 6 software. (Table 2 ).
In conclusion, the high degree of phenotypic similarity, together with the level of DNA-DNA hybridization, demonstrates that strain LMG 27427 should be classified as a member of the generically misclassified S. pleomorphus (Figs 1 and 2 ). In addition, strain LMG 27428
T is the nearest phylogenetic neighbour of the latter, but can be distinguished from it by considerable 16S rRNA gene sequence divergence (4.0 %), hsp60 sequence analysis, higher production of lactic acid but lower production of formic acid, higher DNA G+C content and the absence of acid phosphatase and various arylamidase activities. S. pleomorphus, strain LMG 27428 T and the generically misclassified E. cylindroides and E. biforme all belong to a single line of descent within the family Erysipelotrichaceae and can be distinguished by both genotypic and phenotypic characteristics (Table 1) . On the basis of these data from our polyphasic taxonomic study, we propose to classify strain LMG 27428 T into the new genus Faecalicoccus gen. nov. as the type strain of Faecalicoccus acidiformans sp. nov., and to reclassify the generically misnamed Streptococcus pleomorphus (Kawamura et al., 1995; Ludwig et al., 1988) into this novel genus as Faecalicoccus pleomorphus comb. nov. Furthermore, there is a growing consensus that the genus Eubacterium sensu stricto should be restricted to the type species, Eubacterium limosum, and its closest phylogenetic relatives, and that the majority of species of the genus Eubacterium therefore need reclassification (Kageyama et al., 1999; Moore et al., 1976; Nakazawa & Hoshino, 1994; Willems & Collins, 1996) . The considerable phylogenetic divergence between E. biforme DSM 3989 T , E. cylindroides DSM 3983
T and their nearest phylogenetic neighbours, and the difference in DNA G+C content, lactic acid production and various other biochemical characteristics (Figs 1-3 (from Gr. masc. n. kokkus a grain or seed); N.L. masc. n. Faecalicoccus coccoid bacterium isolated from faecal material].
The cells are obligately anaerobic, non-spore-forming cocci that stain Gram-positive. The bacteria have lactic acid as the major fermentation product from glucose and mannose, and exhibit naphthol-AS-BI-phosphohydrolase activity. The major fatty acid (.10 % of the total fatty acids) is C 16 : 0 . The DNA G+C content is 39-41 mol%. Strains have been isolated from the avian caecum. The type species is Faecalicoccus acidiformans.
Description of Faecalicoccus acidiformans sp. nov.
Faecalicoccus acidiformans (a.ci.di.for9mans. N.L. n. acidum an acid, from L. adj. acidus sour; L. part. adj. formans forming; N.L. part. adj. acidiformans acid-forming).
Displays the following properties in addition to those described for the genus. The cells are anaerobic non-motile, Gram-positive non-sporulating cocci. Individual cells are about 1.1-1.2 mm long and occur in pairs or short chains. On M2GSC agar plates, they form minute white colonies, 1.0-1.5 mm in diameter after 48 h of growth at 38 uC in an anaerobic workstation. The major fatty acids (.10 % of the total fatty acids) are C 16 : 0 , C 18 : 1 v9c and iso- The members of the genus are strictly anaerobic. Cells stain Gram-positive and are pleomorphic rods that occur singly, in pairs or in short chains. Filamentous forms are often seen. They are non-motile and non-spore-forming. D-Glucose, sucrose, D-mannose and raffinose are fermented. The major end products of metabolism are lactic and butyric acids. The major fatty acids (.10 % of the total fatty acids) are C 16 : 0 and C 18 : 1 v9c. The DNA G+C content is 26-35 mol%. Strains have been isolated from the human, chicken and pig gut. The type species is Faecalitalea cylindroides.
Description of Faecalitalea cylindroides comb. nov.
Faecalitalea cylindroides [cy.lin.droi9des. Gr. n. kulindros a cylinder; L. suff. -oides resembling, similar to (from Gr. suff. -eides from Gr. n. eidos that which is seen, form, shape, figure) ; N.L. fem. adj. cylindroides cylinder-shaped]. 
